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The early diagnosis of pulmonary tuberculosis is so important 
and so far reaching in its ultimate result and benefit to the patient, 
that every aid at our command should be employed to assure cer¬ 
tainty in its incipiency. Scientists, for the past fifty years, have 
realized this fact, and men like Buhl, Villemin, Virchow, Laennec, 
Brousais, and others have striven, working to be sure from different 
theoretical points of view, to establish a tangible, etiological, and 
pathological basis for pulmonary tuberculosis, in order that this 
once attained, early diagnosis might be made and thereafter per¬ 
haps successful treatment instigated. In spite of all the theories 
and facts that the ages have handed down to us, in spite of Koch’s 
tubercle bacillus, we have not yet reached the point where we can 
make a diagnosis of incipient tuberculosis, for often when we dis¬ 
cover tubercle bacilli in the sputum, or get marked auscultatory or 
percussion signs, the process is* far advanced. We must, to-day, 
recognize von Behring s latent form of tuberculosis in children, and 
a certain form of peribronchial or bronchial gland tuberculosis, 
so strongly advocated by A. Frankel, in his recent exhaustive treatise 
on “Diseases of the Respiratory Tract/* Both of these forms are 
frequently beyond clinical detection. Recognizing that the typical 
clinical signs are often only present when the disease is fairly well 
advanced, the clinician becomes dependent for an early diagnosis 
upon slight shades of difference in the breath sounds, only ascertain¬ 
able by the trained auscultntor. It, therefore, behooves us to follow 
Professor Grancher’s advice and use every aid at our disposal. 

The chief aid for which we make a plea now is the use of the 
x-rays. This has not yet come into general use in the hands of the 
practitioner, in spite of the work of Holzknecht, Wiliams, Beclfcre, 
Bouchard, Kelsch, Maragliano, and others, all of whose statements 
lead us to one conclusion, namely, that the x-rays are an important 
adjuvant in pulmonary tuberculosis, and should be part of the 
physician’s clinical equipment, os much os auscultation, percussion, 

1 Read before the San Francisco County Medical Society, March 13,1900. 
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sputum examination, or serum diagnosis. The last Tuberculosis 
Congress at Paris unanimously adopted the use of the x-rays as a 
valuable aid in the diagnosis of pulmonary tuberculosis, advocating 
its general employment. 

The facts which up to date have been established on this subject 
are: (1) Williams’ diaphragmatic sign—the lessening expansion 
of the diaphragm on the side where there is a beginning tuberculous 
process; (2) the finding of more or less centrally located affections, 
especially small or more pronounced shadows along the bronchi, 
which have been explained as, and by autopsy proved to be, peri- 
bronchitic tuberculosis; centrally located cavities, which may escape 
clinical detection, are also brought to light by the Rontgen rays; 
(3) haziness of the apex or of the whole lung which anatomically 
corresponds to thickening of lung tissue; and (4) proof of the ex¬ 
istence of peribronchial enlarged glands. 

These four points are the most important in beginning tuberculosis, 
often escaping clinical detection, and, if discovered by the x-rays, 
speak almost conclusively for a beginning process in the lungs. 
In considering these points, the fact must be bom in mind that the 
Rontgen rays show anatomical lesions, the meaning and etiological 
character of which can only be interpreted by comparison with 
the clinical picture. Thus, this careful comparison will enable 
us to explain shadows found by the x-rays, as recent infiltration 
in one case, ns old scar in another. Besides, other diseases which 
may cause similar x-ray signs must be carefully excluded before¬ 
hand, and errors like the following, avoided: 

1. Motion of the diaphragm may be interfered with by abdominal 
disease, affection of the diaphragm itself, or decreased action of 
the lung following secondarily pathological conditions of the medias¬ 
tinum, such ns aneurysm, tumors, etc. 

2. The central shadows alluded to will be found within the so- 
called “lungs or hilus drawing,” a representation of the brandies 
of the larger bronchi with their accompanying vessels. This con¬ 
dition differs very widely in different individuals, being more pro¬ 
nounced in old people, due to ossification of the cartilages, and in 
certain classes of workingmen, due to anthracotic changes, etc. 

3. Haziness of the lung. Any kind of stasis will produce lessened 
transparency, as in circulatory disease. Transparency of the lungs 
also varies with the development of the panniculus adiposis, variable 
light of the tube, etc. Consequently, when making e xamin ations, 
we should only compare different parts of the same thorax and not 
different plates. 

4. Enlarged bronchial glands may occur in other diseases, such 
as malignant tumors, pseudoleukemia, etc. 

But if we take cognizance of all these sources of error which 
often deceive us, and avoid them, the x-rays will prove of inestimable 
value and assist us to come to definite conclusions. 
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Rmdioffnm of the chest of S. A. (Cose 1). 

the sputum; the patient then was sent to Dr. Lehmann, who made 
screen and plate examinations, and wrote full reports of both; 
and finally the clinical and ar-ray notes with the plates were care¬ 
fully compared. 

We present the following brief notes of a series of cases selected 
from a varied material: 

Case L—S. A., a single female, aged twenty-one years, a coat- 
maker, applied for treatment, March 1, 1905, complaining that 
for four months (following an attack of pneumonia) she had had 
cough, profuse expectoration, night sweats, loss of weight, and 
nervousness. Two months ago she developed dyspnea and pain 
in the chest, and had two attacks of hemoptysis. Her appetite 


It is always as important to make a plate as well as a screen ex¬ 
amination, because the plate, properly made with a low vacuum 
tube, reveals fine details which screen examinations may not bring 
out, while on the other hand the screen shows us the motion of 
the diaphragm, difference in expiration and inspiration, and espe¬ 
cially inspiratory clearing up of certain points m comparison with 
others. In order to be as exact as possible in our observation, and 
not be influenced by the ar-rays over the clinical findings, or vice 
versa (for it is a fact that the clinician often deceives himself by 
trying to make the rc-rays bear out his clinical findings), we em¬ 
ployed the following method: 

Dr. Voorsanger first took an accurate clinical history, and made 
a physical examination and (when possible) an examination of 
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was poor, and her bowels constipated. Previously, she had been 
well. Her father died at the age of twenty-eight years, and her 
mother, at twenty-three, from pulmonary tuberculosis. Two 
paternal aunts also died from tuberculosis. The patient weighed 
one hundred and twenty-seven pounds. In the erect posture 
the chest moved freely and equally. In the right supraclavicular 
region there was a high-pitched percussion note, but there was no 
dulness elsewhere throughout the lungs. In the upper part of the 
right scapular region and in the right supraclavicular region the 
expiration was somewhat prolonged. Otherwise there was normal 
vesicular breathing throughout both lungs. There were no rales. 
The sputum contained no tubercle bacilli. Diagnosis: Incipient 

Fla. 2 


tuberculosis of the right apex. Rdnigen examination revealed 
good and equal transparency of both lungs, except in the left lower 
lobe, some small shadows in the region of the right hilum, and less 
movement of the left diaphragm (Fig. 1). Conclusion: The x-rays 
showed infiltration m parts that were negative clinically, and 
did not demonstrate the affection of the right apex suspected clinic¬ 
ally; the central findings of the right lung suggest a peribronchial 
tuberculosis. 

Case II.—It. H., an unmarried man, American, aged twenty- 
nine years, applied for treatment March 23, 1905, complaining of 
cough, considerable yellowish expectoration, and loss of weight 
(nine pounds), of four weeks* duration. There had been no night 
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sweats, and no hemoptysis, and the appetite was good. The mother 
and grandmother had died of tuberculosis. The patient was 
rather anemic and somewhat emaciated. The deep cervical 
glands were somewhat enlarged. There was marked depression 
above both clavicles. The chest moved freely and equally on both 
sides. The percussion note in the right supraclavicular and infra- 
clavicular regions as far as the second rib was dull-tympanitic; 
below this, as well as anteriorly and laterally on the left side, tne note 
was tympanitic. In the right supraclavicular region there was 
prolonged bronchial expiration; at the left apex posteriorly pro¬ 
longed expiration. Below the middle of the right scapula sub¬ 
crepitant rales obscured expiration. No tubercle bacilli were 
found in the sputum on two examinations. Diagnosis: Tuber- 


Fia. 3 



Radiogram of the chest of D. K. (Case III). 


culosis of the right upper lobe. Rontgen examination revealed 
about equal transparency of both lungs, but less at the apices, 
especially at the left; some diffuse band-like shadows on both sides 
wthin the “lung-drawings”; the diaphragm movements good and 
equal on both sides. The plate (Fig. 2) shows centrally located, 
peribronchial infiltration, but little marked haziness- about the 
left apex. Conclusion: According to the screen examination, 
and in view of the fact that recent infiltration usually does not show 
up in the plate as well as old indurations, the ar-rays examination 
confirmed the clinical diagnosis of apical lesions and showed peri¬ 
bronchial tuberculosis—from which the apex lesions usually start. 
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Case III.—p. K., aged twenty-nine years, a Roumanian, laundry- 
man, applied for treatment August 8, 1905, complaining of slight 
cough and pain in the chest of eight months* duration. Eight 
days ago he expectorated blood, and since then has had night 
sweats. Previously he had been well . 1 His' family history is nega¬ 
tive. *111616 was a high-pitched percussion note‘in : the rigHt supra¬ 
clavicular region, but otherwise no dulness. • The‘respiration ante¬ 
riorly and posteriorly over the right apex was roughened. The 
sputum contained a few tubercle- bacilli. 1 Dtqgribais: .Tubercu¬ 
losis of the right apex. Ronigen examination revealed 'good trans¬ 
parency of both lungs, better in the lower'parts than-inthe middle, 



and still less in the apices, especially the right; some small diffuse 
shadows within the “lung drawing” on both sides; expansion of the 
diaphragm 2 cm. less on the right than on the left side. The plate 
(Fig. 3) shows markedly less transparency of the right upper and 
lower lobes, extensive lesions at both apices, and marked central 
peribronchitis on both sides, extending especially to the lower 
lobes. Conclusion: Perfect confirmation of the clini cal diagnosis 
by the arrays, which showed in addition more diffuse lesions 
than were brought out by the physical examination. The patient 
was sent to the Denver Hospital for Consumptives, where he made 
a complete recovery, gaining thirty pounds, and losing all signs 
of tuberculosis. , ; - 
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Case IV.— A.; aged forty-four years, a Russian tailor, applied 
for treatment April 10,1905, complaining of tightness over the front 
of the chest, weakness, and occasional dizziness, of three yeara r 
duration. Previously he had been well. His family history was 
negative. After the patient had spent six months in the Denver 
Sanatorium, he weighed one hundred and forty-eight pounds, and 
was slightly anemic; The chest moved freely and equally, and there 
was no dulness on percussion. In the left infraclavicular region 
the inspiration was diminished and the expiration prolonged. 
Anteriorly on the right side there was vesicular breathing; posteriorly 
in the right scapular region, prolonged bronchial expiration, in the 


' Flo. S 



itaoiogr&m ox tno cne*t oiilij. (hue V). 


left supraclavicular region diminished breathing with occasional 
crepitant rales, and lower down bronchovesicular breathing. The 
sputum contained no tubercle bacilli. Diagnosis: Tuberculosis 
of both apices. Ronigen examination revealed moderate and 
equal transparency of both lungs, equally less at both apices; some 
small diffuse shadows within the “lung drawings” on both sides; 
good expansion of the diaphragm. The plate (Fig. 4) shows 
haziness over the whole right upper lobe and pronounced peribron¬ 
chitis on both sides. Conclusion: The involvement of the left 
apex did not show up as well with the x-rays as clinically, but 
the x-rays showed more extensive lesions at the right apex and 
centrally than was suspected clinically. 
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Case V.—M. Z., a Russian painter, aged twenty-six years, 
applied for treatment June 23, 1905, complaining of cough and 
copious expectoration of eight months’ duration, hemoptysis four 
weeks ago, and night sweats for eight days. There had been no 
loss of weight, the appetite was good, and the bowels constipated. 
The patient weighed one hundred and twenty-eight pounds, and 
appeared well nourished, aside from some sinking-in about the 
cheeks. There was marked anemia and enlargement of the cer¬ 
vical glands. The chest was well developed. Anteriorly, the 
lower border of the right lung was freely movable. The left supra¬ 
clavicular and infraclavicular regions were tympanitic on percussion; 


Radiogram of the chest of G. M. (Case VI). 


otherwise the percussion note was normal. The respiratory sounds 
over both apices posteriorly were roughened, and on the left side 
were accompanied by crepitant and moist rales. The sputum 
contained tubercle bacilli. Diagnosis: Tuberculosis of the left apex 
and probably of the right apex. Rontgen examination revealed 
good and equal transparency of both lungs, but less at both apices, 
especially the right; moderate excursion of the diaphragm on the 
left side, markedly less on the right side. The plate (Fig. 5) shows 
extensive involvement of the left apex, less at the right apex, and 
marked central peribronchitis. Conclusion: The x-rays confirmed 
the clinical findings, but showed the extent of the lesions better 
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than did the physical signs, and make positive the clinical suspicion 
of involvement of the right apex. 

Case VL—G. M., a married woman, aged twenty-five years, and 
a native of California, applied for treatment October 16, 1905, 
complaining of cough and greenish expectoration of several months’ 
duration, pain in the lower chest and back (aggravated by coughing), 
substemal soreness, and loss of weight There had been no night 
sweats, the appetite was good, and the bowels regular. Previously 
she had been well. .The family history was negative. The patient’s 
chest moved freely and equally; there was no v dulness on percussion.- 
Above both clavicles there was diminished vesicular respiration, 


Radiogram of the cheat of F. P. (Case VII). 

with harsh inspiration. In the right suprascapular region the 
inspiration was somewhat roughened. The sputum contained 
no tubercle bacilli. Diagnosis: Probable tuberculosis of the right 
apex. Ronigen examination revealed good transparency of both 
lungs, but less at the apices than elsewhere; the right apex did not 
clear up on deep inspiration; the movement of the diaphragm was 
not good, being distinctly less on the right side. The plate (Fig. 6) 
shows some density at both apices, but nothing definite except a 
marked and extensive peribronchitis which can be followed along 
the branches of the bronchi, where they form dense, circumscribed 
infiltrations, especially on the right side. Conclusion: The x-rays 
confirmed the clinical suspicion of tuberculous involvement of the 
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right apex; and they revealed especially well the central lesions that 
were not evident clinically. ; . . . : 

Case VIL—F. P., a girl, aged eleven years, a native of Austria, 
applied for treatment February, 1906, complaining of cough, morning 
expectoration, night sweats, and' frontal headaches. Previously 
she had been well. Her father had advanced tuberculosis, and one 
sister incipient tuberculosis.. The patient was emaciated, markedly 
anemic, and. had enlargement of: the cervical. glands and. a flat 
chest At the left apex the percussion note was high-pitched, 
the breath sounds were; harsh, and an occasional rale could-be 
heard. The . sputum contained • no. tubercle bacilli; Diagnosis: 
Incipient tuberculosis of the left apex. Rontgen examination 


revealed good and equal expansion of both lungs, moderate and 
equal expansion of the diaphragm, and marked “lung drawings.” 
The plate (Fig. 7) shows some small diffuse shadows the size of 
hazel-nuts; one sharply defined near the aorta. Conclusion: The 
avrays did not disclose the apical involvement clearly; but did reveal 
enlargement of the peribronchial glands and infiltration about 
the small bronchi—confirming the diagnosis of incipient tuber¬ 
culosis. _ 

Case VilL—W. C., a sailor, aged thirty years, applied for 
treatment February 16, 1906, complaining of cough, fever (?), 
expectoration, night sweats, and pains throughout the body of 
one month's duration. He had lost twenty pounds. Previously 
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he had been well. The family history was negative. The patient 
was quite anemic. The-chest-mowed equally, but not freely. 
There was dulness on percussion at the left apex as far as the second 
rib, and posteriorly .urthe,,leftsuprascapular region. The breath 
sounds at the right apex anteriorly were almost bronchial in character 
and there was an occasional rale; at the left apex there were crepitant 
rales as far as the middle of the scapula. Sputum was not obtain¬ 
able. Diagnosis: Tuberculosis of-the left upper lobe. Ronlgen 
examination revealed moderate transparency in the lower part of 
both lungs, much less in the middle portion and apices, not only 
haziness of both upper lobes, but also' a number of small, partly cir¬ 
cumscribed, partly diffused shadows, especially in the region of 
the right “lung drawing”; in the middle and lower lobes of the right 
side a dense area extending laterally; movement of the diaphragm 
on the left side, even on forced inspiration, only 4 cm., on the right 
side, 2.5 cm. The plate (Fig. 8) shows infiltration of the upper 
lobes and of the right middle lobe (which is especially dense), and 
a large number of circumscribed shadows extending from the “lung 
drawings” over the entire involved area. Conclusion: Tie x-rays 
proved the case to be one of advanced tuberculosis, although the 
symptoms are only of a few weeks’ duration; this makes the 
prognosis much worse.. 

When this paper was read we reported eighteen cases in detail, 
but we have been obliged to omit the notes of ten on account of 
lack of available space. One of these was of much interest: That 
of Q. W., a girl, aged 13 years, who had lupus of the nose of two 
years’ duration, tuberculosis of the larynx, and enlarged cervical 
glands; but no symptoms and no physical signs of pulmonary tuber¬ 
culosis. Rontgen examination, however, revenled lessened trans¬ 
parency of the lungs, moderate but equal expansion of the dia¬ 
phragm on both sides, and a few sharply circumscribed shadows 
near the “lung drawings.” These, in all likelihood, were tubercu¬ 
lous bronchial glands, from which we may expect later spreading 
of the disease to the lungs. 

In conclusion, we should say that the clinical and the x-ray find¬ 
ings have agreed in the main; but in the majority of the cases the 
x-rays afforded valuable information as to the extent of the lesions 
—which were often more widespread than the ordinary clinical 
evidences seemed to suggest When the diagnosis was in doubt, 
on account of absence or insufficiency of clinical signs, the x-rays 
showed a peribronchial or- bronchial gland affection—the value 
of which in prognosis, as well as in diagnosis, is of enormous im¬ 
portance. In a few cases, involvement of an apex evident clinically 
was not recognizable by the x-rays, because recent infiltration, 
though sometimes sufficient to cause clinical signs may not be 
sufficiently dense to produce a shadow or harineaq on the x-ray- 
plate or screen. 




